A combination of Lox-1 and Nox1 regulates TLR9-mediated foam cell formation.
The formation of foam cells is the hallmark of early atherosclerotic lesions, and the uptake of modified low-density lipoprotein (LDL) by macrophage scavenger receptors is thought to be a key process in their formation. In this study, we examined the role of lectin-like oxLDL receptor-1 (Lox-1) and NADPH oxidase 1 (Nox1) in toll-like receptor 9 (TLR9)-mediated foam cell formation. TLR9 activation of Raw264.7 cells or mouse primary peritoneal macrophages by CpG ODN treatment enhanced Lox-1 gene and protein expression. In addition, CpG ODN-induced Nox1 mRNA expression, which in turn increased foam cell formation. The inhibition of CpG ODN-induced reactive oxygen species (ROS) generation by treatment with antioxidants, as well as with knockdown of Nox1 using siRNA, suppressed the formation of foam cells. The induction of Lox-1 and Nox1 by CpG ODN was regulated via the TLR9-p38 MAPK signaling pathway. CpG ODN also increased NFkappaB activity, and a potent inhibitor of NFkappaB that significantly blocked CpG-induced Nox1 expression, suggesting that Nox1 regulation is mediated through an NFkappaB-dependent mechanism. Taken together, these results suggest that a combination of Lox-1 and Nox1 plays a key role in the TLR9-mediated formation of foam cells via the p38 MAPK pathway.